SUMMARY
INTRODUCTION
Depression and anxiety are comorbid disabling syndromes that affect an average of 25% patients with advanced cancer (Lloyd-Williams & Friedman 2001, Derogatis et al. 1983 , Gregurek et al. 2010 ). The National Institute for Health and Clinical Excellence (NICE) in the United Kingdom are recommending that the patients with cancer should be systematically screened for psychological problems at key points in their pathway (Richardson 2003) .
There are many difficulties while diagnosing depression and anxiety. One is that patients often reluctantly reveal their emotional disturbances to their physicians and nurses (Maguire 1985 ) which leads to unrecognizability of these serious psychological problems and additional suffering. Second difficulty is overlapping of neurovegetative symptoms (especially loss of energy, loss of appetite, and sleep disturbance) of cancer, depression and anxiety (Rayner 2010 ). Endicott (1984) suggested substituting the psychological symptoms of self-pity, brooding, crying spells, and pessimism for the neurovegetative symptoms that overlap with cancer. Then, many clinicians believe that they themselves would be depressed and/or anxious if they had cancer, so depression and anxiety are sometimes perceived as being "appropriate" in cancer patients (Pirl & Roth 1999 ). In addition, there is a problem of lengthy interviews and questionnaires to assess symptoms of depression and anxiety.
Assessment using a structured or semi-structured interview is considered to be the most accurate method for detecting anxiety and depression (Freedland 2002) but this is often impractical on a routine basis as it is time-consuming and prohibitively expensive. Therefore, the use of self-report scales for measuring anxiety and depression is a more practical method in such a frail population. One of screening tool for detection of anxiety and depression in people with physical health problems is Hospital Anxiety and Depression scale (HADS) (Zigmond & Snaith 1983 ). It does not include items of a somatic nature, e.g. tiredness, which could be caused by physical disease as much as mood disturbance (Bjelland et al. 2002) . HADS consists of a four-teen items; seven items relate to anxiety and seven relate to depression. Each item has a 4-point (0-3) Likerttype scale, totaling from 0 to 21 for each subscale, and from 0 to 42 for the combined scales. Higher scores indicate greater anxiety and/or depression. In the original report, the cutoff score was set at 8 for doubtful cases and 11 for definite cases for both anxiety (HADSa) and depression subscales (HADS-d) (Zigmond & Snaith 1983 ). However, most subsequent studies have identified the optimal cutoffs for both HADS-a and HADS-d as 8, and for HADS-t, 15 (Bjelland et al 2002 , Herrmann 1997 , Ibbotsonet al. 1994 .
HADS is quick and easy to administer and this led it being applied extensively in several clinical situations, including oncology care (Castelli et al. 2011 , Miklav i 2008 . Some researchers have shown that HADS is best to apply during disease remission or during active care (Pirl & Roth 1999 We believe that HADS, because of it shortness and international usage has a potential as screening tool in Croatia on population of patients suffering from advanced cancer. Therefore, the goals of this research is to determine the reliability, construct validity (latent structure) and cut-off scores, applied on a Croatian sample of adult patients suffering from advanced metastatic cancer. Moreover, we will determine the gender differences, to check the exactness of the factorization on the entire sample of participants.
SUBJECTS AND METHODS

Participants
Convenient sample comprised of total N=81 patients; N=3 participants were excluded due to unsatisfying cognitive status and N=3 participants refused to participate in the study. Final number of N=75 patients, both gender (m=32, f=43) treated at Clinical Hospital Center Zagreb, Oncology Clinic (N=46, January 2015) and Clinical Hospital Center "Sisters of Mercy", Institute for Tumors (N=29, April 2015), was analyzed. Inclusion criteria: cancer grade III/IV, ECOG 0 or 1, treatment without curative intent. Exclusion criteria: metastasis and/or primary malignoma in CNS and brain, unsatisfying cognitive status (<26 scores on MoCA test (Montreal Cognitive Assessment)) and presence of acute psychosis, delirium or psychoorganicsyndrome (Table 1) .
Due to insufficient data within Croatian National Cancer Registry (Croatian National Institute of Public Health 2015) which is population register (with main purpose to collect valid data on basic epidemiological indicators -incidence, mortality, prevalence and survival), sample size for the purpose of this research could not be exactly estimated. Namely, all our five inclusion criteria could not be met to calculate precisely required sample size. According to predefined inclusion and exclusion criteria participants were recruited by oncologist and/or head nurse and then referred to a psychologist. A participant information sheet was provided and written consent obtained from the patients participating in the survey. Data collection started by short psychodiagnostic interview and evaluation of cognitive status of the participant. If participant did not satisfy on the cognitive assessment, the conversation would be continued and participant would not be given to fulfill the questionnaires. The testing procedure was conducted by the patients' bed or in the psychologist room.
Maja Miljanovi , Joško Sindik, Vibor Milunovi , Vesna Kralj Škoc, Marijana Braš & Veljko or evi : FACTOR STRUCTURE AND CUT-OFF SCORES OF THE HOSPITAL ANXIETY AND DEPRESSION SCALE (HADS) IN A CROATIAN SAMPLE OF ADULT PATIENTS SUFFERING FROM ADVANCED CANCER Psychiatria Danubina, 2017; Vol. 29, No. 4, pp 451-458
Instruments
We used short, semistructured, psychodiagnostic interview to detect symptoms of anxiety and depression according to DSM-V (American Psychiatric Association 2013). This method is widely used for research purpose and found to be a valid instrument when interviewer is adequately trained and supervised. The first author of this article is expert user of psychodiagnostic interview. Furthermore, psychodiagnostic interview is "gold standard" for detection any symptoms of psychopathology.
The found a superior fit for a three-factor construct. In metaanalysis by Norton and colleagues (2013) was concluded that due to the presence of a strong general factor, the HADS does not provide good separation between symptoms of anxiety and depression; author recommend HADS usage as a measure of general distress.
Statistical analysis
In attempts to adjust HADS in goal Croatian population, four data analysis strategies for reducing the influence of the bias in cross-cultural research (Sindik 2013 ) are used. In the first analysis, we have analyzed only reliabilities (without exploring latent dimensions) of all the items in the original scale, separately for the items that belong to each of the original scales of measuring instrument HADS (depression, anxiety). Second analysis is performed using Principal Component Analysis (PCA), separately for the items of each original scale of HADS, anxiety and depression, obtaining two one-component solutions (one for the depression and one for the anxiety). Third analysis is performed using Principal Component Analysis (onecomponent solution), for all the items of each original scale of HADS. Finally, the last analysis is performed using Maximum Likelihood extraction method with Promax rotation and two-component solution, for all the items of original scale of HADS.
In all factor and component analyses (second, third and fourth), minimal saturation of 0.35 between factor (component) and each item is fixed, while Scree Plot is used to indicate the best number of factors, needed to explain the total variance. In fourth analysis, number of factors was fixed on two, while the criterion of interpretability was used, to keep only the items which describe depression in one factor, and the items that describe the anxiety in other factor. After obtaining final factor solutions, Cronbach's alpha coefficients of internal consistency are calculated.
Second step was to determine possible cut off scores using Receiver Operating Characteristic (ROC) curve. Rational for ROC analysis is rating diagnostic test results (HADS) versus a gold standard (psychodiagnostic interview). We used HADS scores to predict dichotomous outcome is, or is not, patient emotionally disturbed. Decision about the optimal value is based on the tradeoff between sensitivity and specificity (which were equally important in this research).
For performing all the statistical analyses, R software (R Project for Statistical Computing) was used, while the significances were commented on the level of p<0.05.
RESULTS
Our goal was to determine underlying factors structure of HADS.
In the first analysis, when analyzing only reliabilities' of all the items of the original scales of measuring instrument HADS, Cronbach's alpha coefficient of internal consistency for Anxiety scale (7 items) was 0.746, while Cronbach's alpha coefficient for Depression scale was 0.587 (7 items). Cronbach's alpha coefficient of internal consistency for total score (all items from "Anxiety" and "Depression") is 0.774.
Second analysis is performed using PCA onecomponent solution, separately for the items of each original scale of HADS, anxiety and depression ( Table  2 ). All items for the component Anxiety satisfactorily saturate principal component, which explained about 40% of the total variance in all seven items. The highest mean is found for the first item (I feel tense or wound up). Only four items for the component Depression satisfactorily saturate principal component, which explained about 65% of the total variance in these four items. The highest mean is found for the eighth item (I feel as if I am slowed down).
Third solution is performed using Principal Component Analysis (one-component solution), for all the items of each original scale of HADS (Table 3) . Only seven items from the original scale satisfactorily saturate unique principal component, that explains about 49% of the total variance in these seven items. Four items originally depends to the subscale of depression, while three items are related to the anxiety. Scree Plot (Figure 1 ) indicate a convenience of onecomponent solution, but also emphasize the possibility of determining satisfactorily two-factor solution (eigenvalue higher than 1).
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Fourth solution is performed using Maximum Likelihood extraction method with Promax rotation and two-component solution, for all the items of each original scale of HADS (Table 4 ). The correlations between two factors (anxiety and depression), in the final solution was 0.078 (non-significant). Only four items from the original scale satisfactorily saturate the factor (subscale) of depression, same as the factor (subscale) of anxiety. Both factors together explain about 49% of the total variance in all eight items in the final solution.
Scree Plot (Figure 2 ) clearly indicate a convenience of two-factor solution (eigenvalue higher than 1) with remaining eight items.
For factor analysis justification, we have explored gender differences considering gained component solutions. Calculations show us that there are no statistically significant sample gender differences (Table 5) . Psychiatria Danubina, 2017; Vol. 29, No. 4, pp 451-458 Legend: factors defined by the items in factor solutions:second (Table 2) , third (Table 3) and fourth ( 
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FROM ADVANCED CANCER Psychiatria Danubina, 2017; Vol. 29, No. 4, pp 451-458 To decide whether HADS total score is good predictor of dichotomous outcome "is/not emotionally disturbed", or to decide about trade-off between sensitivity and specificity of HADS total score cut-off value, we used Receiver Operating Characteristics (ROC) Curve (Figure 3 ).
Our ROC curve is statistically significant (p=0.001; 95%CI 0.629-0.893). Area under the curve is 0.761 (Std. Error=0.067) according to which we can say that HADS total score has some use as diagnostic tool but is not completely reliable or accurate.
The point of the curve which is the closest to the "upper left corner", or has the best balance between sensitivity (0.8) and 1-specificity (0.2), is value of 11/12 (Table 6 ).
DISCUSSION
Advanced cancer is a frightening condition often accompanied by difficult losses (of organ functions, social roles, physical strength etc.) which can possibly result in severe mental distress like anxiety and depression. As a result, all cancer patients should be triaged using screening instruments. In this study, we aimed to identify optimal factor structure and cutoff scores for one of the most commonly used screening tools for mental distress in oncology, the HADS.
Our results suggest that the original bi-dimensional measurement model of HADSdoes not display an adequacy of fit to our data. Results can be viewed as not supporting for 'standard' construct validity of HADS (with all the items included in the original scale).
In firs analysis we have revealed that the reliability type internal consistency for Anxiety scale is moderate high (0.746), while Cronbach's alpha coefficient for Depression scale was low (0.587). In case when we use all items of the original scale(s) of HADS, Cronbach's alpha coefficient is "the highest" (0.774).
When PCA is performed separately for the items of each original scale of HADS, anxiety and depression, reliability for the scale of Depression increased and became high (but with reduced number of items that saturate this principal component). In one-component solution only seven items remained in final iteration, three that belong to the original scale of Anxiety and four that belong to the original scale of Depression, with high reliability. Finally, only eight items remained in final iteration of two-factorial solution (four that belong to the original scale of Anxiety and four to the original scale of Depression). The reliability for the scale of Depression is high, while the reliability for scale of Anxiety is moderately high.
The magnitude of factors "anxiety" and "depression" intercorrelation in the present study was found to be substantial indicating that the severity of depressive and anxious symptoms in fact do covary at large. However, the correlation between factors "anxiety" and "depression" depends about type of factor rotation. In two solutions for which we have calculated the correlation, type of factor rotation did not have an decisive influence on these correlations (rotation in Table 4 is not orthogonal, while in Table 2 the rotation of principal components is not performed).
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FROM ADVANCED CANCER Psychiatria Danubina, 2017; Vol. 29, No. 4, pp 451-458 Results are similar to the results of studies (eg. Carroll et al. 1993 ) conducted on population of patients suffering from advanced cancer. They reported high correlation between both anxiety and depression subscale scores, suggesting that HADS performs differently in patients with advanced cancer than those with early or stable disease. The degree of overlap between symptoms of anxiety and depression across HADS items iscalling into question the ability of the scale to differentiate between these disorders. While the disparate subscales of the HADS are intended to measure mutually exclusive levels of anxiety (HADS-A) and depression (HADS-D) one systematic review of the latent structure of the HADS does not support the traditional anxiety-depression bi-dimensional structure. Zigmond & Snaith (1983) assume that a strong association between the subscales would indicate that "they could be considered much the same thing, for example, emotional disturbance".
Combining the best levels of sensitivity (77%) and specificity (70%) we decided that the optimal cutoff point of HADS total score, for our sample, is 11/12. Creators of the questionnaire (Zigmond & Snaith 1983) recommend cut-off value of 16 (for HADS total score), but some other researchers (Morse et al. 2005) suggest that lower thresholds should be used for cancer patients ( 13 for HADS total score).
We would welcome the day when, as part of standard care, all cancer patients receive a psychosocial screening instrument, the results of which would be perused by the appropriate clinician.
Limitation
Firstly, the sample size (N=75) was quite small. Recruiting patients who are terminally ill is very difficult. Many patients are too frail to undergo any form of extensive interviewing and/or psychological testing. Secondly, this was a convenience sample, without any control group. This self-selection bias reduces the generalizability of the results, since the individuals who presented themselves to the psychologist, may have had different rates of psychological distress. Furthermore, HADS is able to screen mental distress, but we cannot conclude from our data that it is sufficient for identifying the need for psychosocial support. This need not only depends on psychological comorbidity, but also on poor social support, and the patients' desire for such support as well.
To overcome these limitations, a large-scale cohort study (performed on larger and more representative samples) should be done, in which all the patients are recruited and screened for depression.
CONCLUSION
The findings of the present study suggest that Hospital Anxiety and Depression scale (HADS) can be used as one-dimensional screening tool for emotional disturbance with cut-off score 11/12 on patients suffering from advanced cancer. HADScould be used in oncoloy wards to assess depression and anxiety, helping clinicians identify patients who needspecial psychiatric or psychological care.
